We describe a patient with double trisomy 9q34.1-qter and 21pter--q22.1 resulting from 3:1 segregation of a maternal balanced translocation. The patient shows a clinical syndrome similar to that observed in patients with duplication of the chromosome 9q distal region, while no signs of trisomy 21 were observed. The use of high resolution banding and FISH were of fundamental importance for the cytogenetic diagnosis and for definition of the breakpoints on both chromosomes 9 and 21. (7Med Genet 1997;34:945-948) 
Abstract
We describe a patient with double trisomy 9q34.1-qter and 21pter--q22.1 resulting from 3:1 segregation of a maternal balanced translocation. The patient shows a clinical syndrome similar to that observed in patients with duplication of the chromosome 9q distal region, while no signs of trisomy 21 were observed. The use of high resolution banding and FISH were of fundamental importance for the cytogenetic diagnosis and for definition of the breakpoints on both chromosomes 9 and 21. There are only a few reports of partial terminal trisomy of 9q. 8 We describe an unusual case of double trisomy 9q34. 1 -.qter and 21pter-q22.1 owing to 3:1 segregation of a maternal balanced translocation. The patient shows a clinical syndrome similar to that observed in patients with duplication of the chromosome 9q distal regions, while no signs of partial trisomy 21 are present. Cytogenetic analysis with high resolution GTG banding and FISH were necessary for the identification of the chromosome imbalance.
Case report
The proband was referred at birth to our cytogenetics unit because of multiple congenital abnormalities (MCA). The patient was born after a term pregnancy; the parents are unrelated and apparently healthy and the father was 35 and the mother 33 years old at the time of the baby's birth.
On the maternal side of the family there was a malformed female first cousin, who had been referred to this cytogenetics unit because of MCA, but whose karyotype was normal.
The pregnancy was complicated by polyhydramnios. Delivery was by vacuum extraction. At birth the patient weighed 3020 g and suffered from asphyxia. Apgar scores were 4 and 6 at one and five minutes, respectively. Cyanotic spells were observed in the neonatal period.
Clinical examination showed a dysmorphic face with caput quadratum, a high and prominent forehead, narrow palpebral fissures, deep set eyes, divergent strabismus, horizontal nystagmus, narrow and prominent nasal bridge, small, beaked nose, short columella, short philtrum, small mouth with thin lips and downturned corners, high arched palate, low set, cup shaped, anteverted ears, receding chin, and a supernumerary nipple on the left. She had long limbs and arachnodactyly of the hands and feet (fig 1) . The the patient is 1 year old. She has profound mental retardation, marked hypotonia, and hypotrophy of the muscles. She is unable to hold up her head, she has aimless movements of the hands and legs, and she does not speak. Her weight is 6350 g (<<3rd centile), length is 74.5 cm (75th centile), and head circumference is 45.1 cm (50th centile). The patient has a weak cry and laryngeal stridor and suffers from frequent cyanotic spells during sleep. She has had frequent episodes of bronchopneumo- In the proband only two of the three chromosomes 21 showed hybridisation spots with all the probes that were used for chromosome 21: D13Z1/D21Z1 alpha satellite probe, SOD specific cosmid probe, and D21S65 specific cosmid probe. The third chromosome 21 showed positive signals only with with Dl 3Z 1/ D21Z1 alpha satellite probe and SOD specific cosmid, but not with D21S65 specific cosmid probe. These results indicated that besides two normal chromosomes 21 there was an additional rearranged chromosome 21 where the region below band q22.1 was missing and had been replaced by material derived from some other chromosome. To identify the origin of this unknown chromosome material, as we suspected that the mother might be a carrier of a reciprocal balanced translocation, we performed FISH analysis with the D21S65 specific cosmid probe on the maternal metaphases. In the maternal preparation a hybridisation signal with D21S65 probe was seen in one chromosome 21 only, while the other hybridisation spot was seen on the distal region of the long arm of a chromosome 9 ( fig 2C) . These results indicated that the mother was a carrier of a reciprocal translocation involving chromosomes 21q22.1 and 9q. To define the breakpoint on chromosome 9, after the results of high resolution chromosome banding, we selected the specific cosmid probe human abl (Oncor), which was used to detect band 9q34. 1, while a classical satellite probe, D9Z1 (Oncor), was used for the identification of chromosome 9. In the mother the hybridisation signal with the human abl probe was missing from the abnormal chromosome 9 and it could be seen on the derivative chromosome 21. Thus, according to our observations, the breakpoint on chromosome 21 is between SOD and D21S65 while the breakpoint on chromosome 9 is proximal to the abl locus. The karyotype of the proband's mother has been interpreted as 46,XX,t(9;21) (q34. 1;q22. 1).
In our proband the signal with the human abl probe was present on both chromosomes 9 (which were normal) and on the additional, rearranged chromosome 21 ( fig 2D) ; her karyotype was then 47,XX,+der(21),t(9;21) (34.1;q22.1)mat (fig 2) .
The paternal karyotype was normal. The karyotype of the maternal uncle and that of his malformed child were restudied using high resolution chromosome banding and in situ hybridisation and were normal.
Discussion
Our patient is a carrier of a double partial trisomy 21pter-q22.1 and 9q34.1-qter owing to 3:1 segregation of a balanced maternal translocation.
Although in our patient trisomy 9q was suspected on the basis of the clinical findings, the chromosome imbalance had been misdiagnosed with standard karyotyping only and it was recognised only after high resolution banding and FISH. The use of single copy probes also allowed a clear definition of the breakpoints on both chromosomes 9 and 21. The family history had pointed our attention to the maternal side of the family; however, although the mother was in fact a carrier of a balanced translocation, thorough chromosome analysis in the maternal uncle and his malformed child failed to show any connection with the abnormality observed in our proband and her mother (fig 3) .
There (8/12) , and receding chin (7/12) . Patients have a narrow habitus with long limbs and striking arachnodactyly of the hands and feet (12/12) and camptodactyly/large joint contractures (7/12) . There may be a congenital heart defect (3/12 An additional finding in our patient is the presence of 14 thoracic vertebrae and 14 ribs bilaterally. This finding is unusual in patients with imbalances of chromosome 9 and it has only rarely been observed in patients with mosaic and non-mosaic full trisomy 913 and in patients with dup 9q32-*qter.'4 15 The phenotype described above is very similar to that already reported in patients having larger terminal 9q duplications. [15] [16] [17] [18] The present report allows the critical region for the full expression of the syndrome to be reduced to band 9q34. 1 --qter. However, patients with trisomy 9q34-qter apparently share a number of dysmorphic features, with patients having trisomy for more proximal, non-overlapping regions of chromosome 9q. '6 18 In fact in previous reports it had been suggested that duplication of band 9q32 was critical for the manifestation of the clinical syndrome.' 1 7 Further observations with high resolution chromosome banding and precise identification of the breakpoints using FISH may prove useful in detecting minimal regions of overlap and to help in mapping the phenotypic abnormalities in relation to the cytogenetic imbalance.
Conclusions
This unusual case allows the following comments to be made. It stresses once more the importance of completing cytogenetic study with microcytogenetics and FISH, particularly when the phenotype/karyotype relationship is unusual, and it provides further information with regard to the clinical abnormalities associated with distal trisomy 9q.
